MALE CONNECTORS AND FEMALE CONNECTORS WHICH ARE USED TO 
PRODUCE LIQUID TRANSMISSION CONNECTIONS, SUCH AS FOR 
ENTERAL NUTRITION LINES 

[0001] The invention concerns connectors for conical 
assembly and with locking thread, which can be used to 
create liquid transmission connections in the area of 
medical coupling, and in particular for enteral nutrition 
lines . 

[0002] An enteral nutrition line generally includes a 
nutrient container connected by a flexible tube to an 
enteral nutrition probe. 

[0003] These three components must be connected step 
by step. 

[0004] Normally, the container has a connecting end 
which constitutes, or which is equipped with, a male 
connector, and the nutrition probe has a connecting end 
which constitutes or which is equipped with a female 
connector . 

[0005] The male connector of the container can be 
connected directly to the female connector of the probe, 
but most often this connection is achieved by means of a 
flexible tube which is terminated at one end with a female 
connector capable of connecting to the male connector of 
the container, and which is terminated at its opposite end 



with a male connector capable of connecting to the female 
connector of the probe. 

[0006] Connectors are also used in other medical 
devices, such as in perfusion devices for intravenous or 
arterial catheters, etc. 

[0007] Standards have been established for all of 
these connectors, imposing certain dimensions upon them. 

[0008] Standard NF IN 20 594 concerns connectors 
designed to create conical assemblies with an imposed taper 
of 6% (the Luer standard) , and in particular determining 
the minimum and maximum entry diameters of the connectors. 

[0009] According to standard NF IN 20 594, the male 
connectors for Luer conical assemblies have an entry 
diameter that falls within the range 3.925 mm to 3.990 mm 
(for rigid material) or within the range 3.925 mm to 4.027 
mm (for semi-rigid material) , and the female connectors 
have an entry diameter that falls within the range 4.270 mm 
to 4.315 mm. 

[0010] The entry diameters are the diameters which 
determine the ability to fit the male connector inside the 
female connector. It therefore concerns the outside 
diameter in the case of the male connector, and the inside 
diameter in the case of the female connector. 
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[0011] Standard NF IN 1707 describes connectors for 
conical assembly that are equipped with locking threads 
capable of fitting together to achieve locking of the 
connection, and in particular specifies the diameters at 
the base of the threads and at the crest of the threads of 
these connectors. 

[0012] According to standard NF 1 707, the threads of 
the Luer conical connectors meet the following conditions: 

[0013] for the male connector, the diameter of the 
thread at the base must be 8.00 mm and the diameter of the 
thread at the crest must be 7.00 mm, 

[0014] for the female connector, the diameter of the 
thread at the base must be 6.73 mm maximum and the diameter 
of the thread at the crest must be 7.83 mm. 

[0015] The standardised female connectors have a head 
which determines the entry conduit of the connector, and on 
the outer face of which is formed the thread, so that the 
outside diameter of this head is also the diameter of the 
threads at the crest, while the standardised male 
connectors have a projecting tube which determines the 
entry conduit of the male connector, and which is 
surrounded by a fixed or mobile collar that forms a channel 
around the tube in order to receive the head of a 
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corresponding female connector, and on the inner face of 
which is formed the thread of the connector so that the 
diameter at the crest of the threads of the male connector 
determines the passage diameter of the connector channel. 

[0016] For assembly, the head of the male tube is able 
to enter, with lateral sealing, into the entry conduit of 
the female connector, the head of the female tube is able 
to enter into the channel of the male connector, and the 
thread of the two connectors is capable of fitting together 
in order to lock the assembly. 

[0017] The fact that these standards apply without 
distinction to connectors for enteral nutrition and to 
connectors for venous perfusion is a potential cause of 
accidents . 

[0018] In fact it can happen that the nutrient 
container, a syringe for example, can be used by accident 
to feed a perfusion line or a venous or arterial catheter, 
and it can happen that a container holding a product other 
than a nutrient may be used to supply a probe that is 
employed for enteral nutrition. 

[0019] Various measures have been recommended to avoid 
these undesirable connections. It has been suggested that 
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the connectors should be distinguished by colour codes, and 
this has proven to be an inadequate precaution. 

[0020] In the case of syringes, it has been proposed 
(in patent FR 787 999) that these be fitted with a Luer 
female end instead of the normal Luer male end. 

[0021] People have also proposed (in patent FR 2 801 
987) the use of non-Luer male connectors fitted with an end 
beading . 

[0022] Publication WO 01/83001 describes medical 
connectors that have unconventional diameters designed to 
be capable of being coupled together or to be coupled with 
conventional connectors by means of adapters. 

[0023] In fact this publication aims to be able to use 
connectors that have inside diameters which are greater 
than those of the conventional connectors, and to be able 
to connect them nevertheless to conventional connectors if 
necessary, by means of adapters. 

[0024] Publication US 3 751 077 describes metal 
connectors for high pressure or high voltage. 

[0025] Publication GB 2 383 828 aims to prevent 
connection errors in the medical area, and to this end it 
recommends connectors which it describes as "different", 
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designed so as not to be able to connect to standard 
connectors . 

[0026] According to this publication, it is possible 
to achieve this difference by providing the male connector 
with a taper other than 6%, so that this connector does not 
mate with a standard female connector with a Luer taper, 
that is one with a taper of 6%. 

[0027] A simple difference of taper does not in itself 
prevent the insertion of the different male connector into 
the standard female connector, so that a connection error 
remains possible even if the connection is not perfect. 

[0028] Another difference recommended in this 
publication concerns a reduction in the diameter of the 
male connector. It is clear that this reduction, though it 
can prevent perfect connection, does not prevent the 
insertion of the reduced male connector into the standard 
female connector - quite the contrary in fact - so that the 
risk of a connection error still remains. 

[0029] Finally, publication GB 2 383 828 recommends 
the creation of a mismatch between the reciprocal threads 
of the crown of the male connector and the female 
connector. This mismatch does not mean that the male 
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connector cannot be inserted into the female connector, so 
that the risk of a bad connection still remains. 

[0030] In fact publication GB 2 383 828 essentially 
aims to prevent the locking of a different connector and a 
standard connector, but the risk remains of a connection 
that is not actually perfect but that is sufficient to 
deceive the user. 

[0031] This present invention aims to prevent all 
manipulation errors, and not just a locking error. 

[0032] This is achieved in the invention by using male 
and female connectors for conical assemblies and with 
locking threads, which differ from the standardised 
connectors by the fact that they have an entry diameter and 
a diameter at the crest of the threads that are chosen in 
relation to the corresponding diameters of the standardised 
connectors so that the assembly of a male connector (RMI) 
or female connector (RFI) according to the invention, using 
a standardised female connector (RFN) or standardised male 
connector (RMN) respectively, is prevented because 
penetration of the tube of the male connector into the 
entry conduit of the female connector is impossible, or 
because this penetration is halted by the head of the 
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female connector butting against the collar of the male 
connector . 

[0033] For example, the connectors of the invention 
have the characteristic dimensions indicated in the 
following table: 



Diameter (mm) 


RMI 


RFN 


RFI 


RMN 


Entry 


3.2 


4 .270-4 .315 


3.5 


3 . 925-4 . 027 


At the base of the threads 


7 


6.73 


5 . 6 


8 


At the crest of the threads 


5.8 


7 . 83 


6.8 


7 


Entry 


4 . 5 


4 .270-4 .315 


4 . 8 


3 . 925-4 . 027 


At the base of the threads 


8.4 


6.73 


7.2 


8 


At the crest of the threads 


7.4 


7 . 83 


8.2 


7 



[0034] The tube of a male connector according to the 
invention (RMI), with an entry diameter of 3.2 mm and a 
diameter at the crest of the threads of 5.8 mm, can 
penetrate into the entry conduit of a standardised female 
connector (RFN) , but this penetration will be halted by the 
head of the female connector butting against the collar of 
the male connector, and a female connector according to the 
invention (RFI), with an entry diameter of 4.8 mm and a 
diameter at the crest of the threads of 8.2 mm, is allowed 
to penetrate by the ferrule of a standardised male 
connector, but this penetration will be halted by the head 
of the female connector butting against the collar of the 
male connector. 
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[0035] In addition, the tapered connectors according 
to the invention preferably have a taper other than the 
Luer taper, such as a taper of 4% or indeed of 8-10%. 

[0036] In particular implementations, the connectors 
of the invention have the following additional 
characteristics, in combination or not: 

[0037] - a male cone, non Luer, at 8% (instead of 
6%), that is with a slope of 2 0 17 , 26 ,, (instead of 1°43'6'') 

[0038] - a female cone, of the non-Luer type, at 8% 

[0039] - a male or female cone length of 6.5 mm, 

[0040] - locking with double thread screw with a 
pitch of 5 mm. 

[0041] The drawings in the attached figures illustrate 
examples of a male connector (A or C) and a female 
connector (B or D) according to the invention and designed 
to be coupled. 

[0042] - figure 1 is an axial section of a male 
connector and the corresponding female connector, according 
to the invention, 

[0043] - figure 2 is an axial section of the 
connectors of figure 1, 
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[0044] - figure 3 shows, in axial section (fig. 3 (A)), 
and in perspective (fig.3(B)), the assembly of the 
connectors of figure 1, 

[0045] - figures 4 to 6 are views in axial section and 
the corresponding perspective, illustrating the inability 
to couple a male or female connector according to figure 1 
using standardised connectors, 

[0046] - figure 7 is a view in perspective of another 
male connector and the corresponding female connector, 
according to the invention, 

[0047] - figure 8 is an axial section of the 
connectors of figure 7 . 

[0048] - figure 9 shows, in axial section (fig. 9 (A)) 
and in perspective (fig. 9(B)), the assembly of the 
connectors of figure 6, and 

[0049] - figures 10 to 12 are axial sections and the 
corresponding perspectives illustrating the inability to 
couple a male or female connector according to figure 6 
using standardised connectors. 

[0050] In a manner which is known as such, the male 
connectors, A and C of the invention have a projecting end 
tube (1 ; 2) which forms a conical entry passage (3 ; 4) 
communicating with a rear channel (5 ; 6) and having, 



around the tube, a collar (7 ; 8) which forms a channel (9 
; 10) around the tube, and the collar has an internal 
thread (11 ; 12) oriented toward the tube. 

[0051] In a manner which is known as such, the female 
connectors (B and D) of the invention have a front head (13 
; 14) which forms a conical entry conduit (15 ; 16) that 
communicates with a rear channel (17 ; 18), and this head 
is provided with an external thread (19 ; 20) . 

[0052] The characteristic dimensions of the connectors 
are shown in figures 1 and 7. 

[0053] The head of the female tube B is able to enter 
into the channel of the male tube A and to be screwed onto 
it, while the head of the female tube D is able to enter 
into the channel of the male tube C and to be screwed onto 
it. 

[0054] The male tube A is able to enter, with lateral 
sealing, into the entry conduit of the female connector 
(B) , and the male tube C is able to enter, with lateral 
sealing, into the entry conduit of the female connector D. 

[0055] The rear channels of the male connectors and of 
the female connectors are used to attach the connectors to 
tubes, in a manner which is known as such. 
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[0056] The dimensions of the male connectors A and C 
and of the female connectors B and D are chosen so as to 
allow the assembly of connectors A and B as shown in figure 
3, and the assembly of connectors C and D as shown in 
figure 9. 

[0057] On the other hand, these connectors cannot be 
assembled with standardised connectors, as shown in figures 
4 to 6 and 10 to 12 for example. 

[0058] - In figure 4, the tube of the standardised 
male connector Ml, with sliding locking latch V, is unable 
enter into the entry conduit of the female connector B of 
the invention. 

[0059] - In figure 5, the tube of the standardised 
male connector M2, with fixed collar, is unable to enter 
into the entry conduit of the female connector B of the 
invention . 

[0060] - In figure 6, the tube of the male connector A 
of the invention can enter into the entry conduit of the 
standardised female connector Fl, but the head of the 
female connector is unable to enter into the channel of the 
male connector, 

[0061] - In figure 10, the tube of the standardised 
male connector Ml, with sliding locking latch V, can enter 
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into the entry conduit of the female connector D according 
to the invention, but the head of this female connector is 
unable to enter into the channel of the latch. 

[0062] - In figure 11, the tube of the standardised 
male connector M2 can enter into the entry conduit of the 
female connector D of the invention, but the head of this 
female connector is unable to enter into the channel of the 
male connector. 

[0063] - In figure 12, the tube of the male connector 
(C) of the invention is unable to enter into the entry 
conduit of the standardised female connector Fl . 

[0064] These examples of incompatibility are not 
exhaustive . 

[0065] The male connectors (RMI) and female connectors 
(RFI) of the invention are designed in particular to be 
fitted to miscellaneous containers (syringes, syringes 
fitted with a pipette, force-feeders, sachets, flasks, or 
bottles), probes, tubes, or three-way connectors. 

[0066] As a result, the invention also includes: 

[0067] - a container (in particular a sachet, flask, 
bottle, syringe, or force-feeder) fitted with a female 
connector 
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[0068] - a syringe equipped with a pipette in order to 
take up enteral nutrition products, fitted with a male 
connector (RMI), 

[0069] - a probe which has a connecting end composed 
of or equipped with a female connector (RFI), 

[0070] - a tube which has an end equipped with a male 
connector (RMI), 

[0071] - a connector which has an end composed of a 
female connector (RFI) and an opposite end which is capable 
of connecting to an enteral feed container, 

[0072] - a three-way connector, two channels of which 
are equipped with a male connector (RMI) and a female 
connector (RFI) respectively, with the third channel being 
fitted with a male connector (RMI) or a female connector 
(RFI) , 

[0073] - assemblies of connectors that include male 
connectors (RMI), female connectors (RFI) and standardised 
connectors, as specified in the table. 

[0074] The invention is not limited to the methods of 
implementation described above. 
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